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■•'i 


The GMrl should be connected to the,,.,/^: 'iihe .^^qtu|^ Ct^ '^blstion ;;tra^!i^£nrmer 
or yariac,*. While this does oot appear'to.-b^>^b£p|ib:t^^{^cessa^ np^ I 

require^0 %. the service manual,' th^fere is. 

oscUlhsoope^. or the techniciap^ If a vattiac is . 

volts^daB line- volt.age. output. ;. This: voltage sh't}dldvbe■r9^ified^ insid^^^tko 
monitorsd»>: guarantee proper alignment. :: ^ •: _ 


> 


NOTI^ Tftie . tiMfn-on current surge of the GM*"1 may v be sufficient to blow, tl^e 
fuse itt aome*'variacs.' If a variac is used the following'procedure most be 
folhanad*. '' ■ •■•' ■? 


iX.Mafce- sure that both variac and TOjaitorvafe OFF.. . Set the varidc to. 

zero volts..-: t.■ ■ . j.v- ■ ■ 

2) Plug the monitor , into the variacjt Plug the yariabcintOi'the 
y) Turn the monitor ON. 'It will nht.activate bec^i^;'the variac is 01^\if 
4^ TUm the variac ON. The monitor will not ^activ^j^ becadhe j;he varid^' 
is set to zero volts. -. ~ ■«■'■ . ‘ • 

5;) Tbrn the set the variac for 117 VAC Output. Thi# monitor'^ould- 
activate and begin to perform projpe.rljs^,;; ' v 

■ .■-/v/'V*? . . : -'/‘y ’. ■'- 

Many of these measurements, and those vreq^iijl^.ed to a(^.tual.ly service;.the. CM'il, . 
may rei}pire that the monitor be placed on. its'Side tathi^ thah setting;,-upright.. 
The botrtom of the PC board is labeled with component^ marfi^ngstto as^h^ in 4---‘ •: 
servicin'g.- , ' 


CH>1 M(»iITOR LAB 
PAGE 1 OF 16 03/30/84 gdh 


'Viv 



SECTION 1: POWER SUPPLY 

•• 

OB^IECTIVES: 

1) To measure and adjust the various power supply voltages in the CM-*! 

2) To locate the sources and destinations of the supply voltages to aid 
future troubleshooting. 

VrOCEOURES: 

1) Locate the AC line connections on the bottom of the main PC board. Using 
the DVM, measure the AC line voltage at between the two pins of the connector. 

If you are using' a variac> adjust the variac until the AC line voltage measured 
above reads 117 - 120 VAC. 


If you are using an isolation transformer sioq>l.y note the AC line voltage 
reading. 

2) Locate the B4 adjustment procedure on page 13 of the CH-1 Service Manual. 
Perform this adjustment as indicated in the manual. For proper operation of 
this adjustment the controls on the monitor .tinist be set exactly as indicated. 


After the adjustment is finished, adjust the front panel BRIGHTNESS and 
CONTRAST controls to a normal viewing level. - Activate the diagnostic program 
to return to the main menu. 


QUESTIONS: 


,A-U 


A) Where is the B4 test point located? ^ \ 

C^S'i t - ///,V \/ \\2±\^) 

T QcJstlcA •^ry>!dcllt. cf- Pc ), 

B) Why does the B4 adjustment procedure require a white screen and maximum 


contrast and brightness? 

t^Lj4c. oi^ J ^'0^yW.isS f co 'ar 

' 14- .'s pr<?xy< M- 4?a. < 5 / 

0^ C 4 rct>L.<P A.C1: aAjW/ xtl- 


C) Using the schematic diagram contained in the CM-1 Service Manual, name five 
(5) major circuit areas supplied by the 112 volt B4 voltage. 

1) puch 

2 ) 

3) 

4) 

5) 
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Using the scope, measure the waveform at IC991 pin 1. Draw what you see. 
be sure and label the waveform (amplitude, period, pulse width, etc) so that 


-.v 




you may refer to it later. 

SCOPE SETTINGS 
^/ div horizontal 

^ / div vertical 

Probe: x ix> setting 
Other notes (sync, etc): 

j ckcLr rei 4- ^ 

be .4/ _ 

QUESTIONS 

a) What does the above waveform indicate? 








V 










/Is 


/'/cA/ 




o 


4) Using the DVM, measure the voltage at TP-9A after the B4 voltage has been 
properly set. Write the reading here. 

TP-9A =» 3%^ \J (j >0 gfou^ 

5) Using the scope, measure the waveform at the anode of D554. Draw it here. 
Be sure to label the waveform. 

SCOPE SETTINGS 

/ 0^uS /div horizontal 

7-1/ /div vertical 
Probe; x /d setting 
Other notes (sync, etc): 

j cI’Mt'i -'. JL MU 





6) Using the DVM, read the voltage at the cathode of D554. Record the reading 
here. 

Cathode of D554 = H.l 'J 
QUESTIONS: 

A) What is the purpose of this voltage? _ 

SXhSU^ -'ofe/.' 

'j/t CfV'Cui'^ ^ouJe/e J ^ 
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7) Using Che schematic diagram, follow the voltage measured in (6) above until 
It passes through L6«. ^ LGOl 

QUESTIONS: 

a) The voltage at the junction of L601 and C608 goes to 7 GENERAL .portions of 
the circuitry. Name them. 

1 ) ^__ 


^ _ - __ 

_ 

gV (}ro^'h _ 

Wi ^ 

\J 0?o/\ 

8) Using Che DVM, meas^e Che three leads of Q614. Write their values here. 
Q614 base = ' \J 

Q614 emitter* SiTD \J 

Q614 collector * /</. ^ ^ 

QUESTIONS: 


A) What is the purpose of Q614? 


9) Locate point SCI on Che CRT PC board. Using Che DVM, measure it. 
measurement here. 


Write the 


Point SCI = UC> • ? ^ 


QUESTIONS: 

A) What is Che function of Che voltage at SCI? 
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40) Locate the collector of Q691 on the CRT PC board. Using the DVM, measure 
it. Write the measurement here. 

Collector of Q691 = ^ | 

QUESTIONS: 

A) The voltage at TP-9Z on the CRT PCB serves two functions. Name them. 

1 ) COvJ^^iS. _ 

2 ) 

11) Locate D930, the PCB-USD, on the schematic diagram. 

QUESTIONS: 

A) Other than a power on indicator, what purpose does it serve? . l ^ ~A~ 

If deAVeJ ^ 




12) Using the high voltage probe, measure the voltage appearing under the 
suction cup connector on the bell of the Cathode Ray Tube (CRT). Write the 
measurement here. 


■Mt 

** 


BE EXTREMELY CAREFUL. NEVER USE TWO HANDS. KEEP ONE HAND IN YOUR ** 
POCKET AT ALL TllffiS WHILE MEASURING THE HIGH VOLTAGE. ** 


High Voltage connector = 


'ZZ^kU 

Ic^ 


END OF POWER SUPPLY SECTION 
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SECTION 2: SWEEP CIRCUITS AND SYNCHRONIZING SIGNALS 
OBJECTIVES: 

1) To view and record signals from a properly operating circuit 

2) To locate and use test points given in the service manual 

' PROCEDURES: 

1) Using the DVM, measure the voltage at IC401 pin 11. Record it here. 

IC401 pin 11 = i \) 

QUESTIONS: 

A) What purpose does this voltage serve? 

B) Where does this voltage come from? 

B V iZCfOSS ^ ^ 


2) Using the scope, view the signal at IC602 pin 3. Draw what you see on the 
scope. Be sure to label the waveform. 





SCOPE SETTINGS 

/div horizontal 

y / /div vertical 

Probe: x /Q setting 
Other notes (sync, etc): 

t/Oi 


QUESTIONS: 

A) What is the PERIOD of the signal you are viewing? Milliseconds or 
microseconds? 

3 ^ /wj 

B) What is the FREQUENCY of the signal you are viewing? Hertz, kilohertz, or 

megahertz? . . / 

C) What is the name of the signal you are viewing? 


W. or H 
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S) Using the scope, view the signal at IC602 pin 3. While viewing the signal, 
change the position of switch 601 section 4. Note what happens. Look at the 
display screen. Note what happens. Put switch 601 section 4 back to its 
original position. 

questions: is ^ 

C) What is the function of switch 601? 

X / 

f I 




B) What happened to the display screen when the switch was changed? # 

/ist^ ^1^1/ 

4) Using the oscilloscope, measure the collector of Q615. Draw what you see. 

Label the waveform. 



SCOPE SETTINGS 

IQ / div horizontal 

Q,~2^^ / div vertical 
Probe: xj_0_ setting 
Other notes (sync, etc): 


QUESTIONS: 

A) What is the function of Q615? 

K. Sot^/'C 

5) Using the scope, view the signal appearing at IC 401 pin 10. Draw it here. 


SCOPE SETTINGS 

^jUA /div horizontal 

} 

/div vertical 


O/j 
Probe 
Other 



: X )l/3 setting 
notes (sync, etc): 

QUESTIONS: 


B) What is the signal appearing at IC401 pin 10? 

/) . OSc'i ilAfj' poct ^ 
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6) Using the DVM, measure the voltages on Q551. Write them down. 
Q551 base = ^ 

0551 emitter= 0 j 


Q551 emitter= _ O _ 

Q551 collector = 


7) Using the scope, measure the signal appearing on the collector of Q551. 
Draw and label what you see. / 4 / y\ 

I f 1 / / 

SCOPE SETTINGS | | / \ ^ 

M //^ /div horizontal I I ( I / 


7- /div vertical 

Probe: x \(f> setting 
Other notes (sync, etc): 

0QrA\. 


QUESTIONS: 

A) How does this signal compare frequency-wise with the signal at IC401 pin 


8) Refer back to the measurement you made in step 5 of the power supply 
section, measuring the anode of D554. If you wish, measure it again. 

QUESTIONS: 

A) What is the cause of the wavefom appearing at the anode of D554? 

-Cl(Aa.<ic- 'fe> aaidk 

'/e> ^ 0 / k, 

B) If the waveform at the collector of Q551 is present and appears normal, but 
the waveform at the anode of D554 is missing or of extremely low amplitude, in 
what GENERAL circuit area would you expect to find the problem? 

|-{. ouipuJ" S^xJno^ 


** WARNING WARNING WARNING WARNING WARNING WARNING WARNING WARNING 


NEVER ATTEMPT TO TAKE ANY READING DIRECTLY ON THE COLLECTOR 
OF Q591, OR THE COLLECTOR OF ANY HORIZONTAL OUTPUT TRANSISTOR. 
THE ELECTROMOTIVE FORCES DEVELOPED BY THE COLLAPSE OF THE MAGNETIC 
FIELD IN THE FLY-BACK TBIANSFORMER HAVE SUFFICIENT ENERGY TO DAMAGE 
MOST ELECTRONIC TEST EQUIPMENT, INCLUDING METERS AND SCOPES. 
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9) Referring to the schematic diagram, there is an unlabeled component coil 
attached to the collector of Q591. The component is inside a dotted box. Pin 
1 of this coil is attached to the collector, pin 2 attaches to T553. 


QUESTIONS: 

A) What is this component called? 


u 



B) What does the dotted box indicate? 




10) Using a jumper clip, short TP-8A to TP-8B. While watching the display 
screen, vary VR502. Try to make the display remain steady by adjusting VR502. 
Remove the junker short between TP-8A and TP-8B. Reset VR502 until the display 
locks into position again. 


QUESTIONS: 


A) What effect does VR502 have on the circuit?' 

V 


B) What is the name for control VR502? 

11) There are two other controls in this part of the circuit that you should be 
familiar with. You can get familiar with them by playing with them. When you 
figure out what they do, make a note here. 

S591 = koA 


L552 






12) Using the scope, measure the signal appearing at IC602 pin 6. Draw what 
you see. Label the waveform. 

SCOPE SETTINGS 

<r /div horizontal 

0 •! ^ /div vertical 
Probe: x setting 
Other notes (sync, etc): 

-Jsnr^^ DO _ 



[QUESTIONS ABOUT THIS MEASUREMENT ABE ON THE NEXT PAGE] 
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QUESTIONS: 


A) What is the PERIOD of the signal you are viewing? Milliseconds or 
microseconds? 

/^,Q> ^ 

B) What is the name of the signal you are viewing? 

cioVc \J 

13) Note that 10602 pin 4 connects to switch 601 section 3. 

QUESTIONS: 


A) What effect will changing switch 601 section 3 have on the signal at IC602 
I"!" vJi(/ 

/vuJ A Up / 


14) Using the scope, measure the signal at IC401 pin 2. Draw what you see. 
Label the waveform. 



SCOPE SETTINGS 

/div horizontal 

O,I /div vertical 
Probe: x setting 
Other notes (sync, etc): 

- 1 - 


QUESTIONS: 



A) What is the PERIOD of the signal you are viewing? 


Ko. ^ 


Explain what 


B) Compare these readings with the readings from step 12 above 
you find. 

u?ktcL /\ atOC>J. out u3e^l<K 

, i J. 


Ore^ ^ 

\\o^ Co<y\paj-^ '(tLoaroJpL^ 

W - /ir /'w,^ A ^ /\ ^ pP^Kf O'^ 


\J. osc, - 

l// 


CrO^ / fi. J ^ 
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d5) Using Che scope, measure Che waveform appearing ac Che emiccer of Q401. 
Draw and label Che waveform. 

SCOPE SETTINGS 

S /div horizonCal 

l/ /div verCical 
Probe: x AgL seCCing 
ocher noCes (sjrnc, etc): 




nor 


/v\ 




QUESTIONS: 



A) WhaC is Chis signal called? 

Jr 


\}.Oulj> 


B) What will happen to the waveform at the emitter of Q401 if Q401 is open? 

[HINT: An open transistor would behave much the same as one completely cut off* 

Try shorting the BASE and EMITTER of Q401 together while watching ^the waveform] 

( los^ ^ ^ 

pdA of- d tSf y 

16) Referring Co Che schemaCic diagram, there is an unlabeled component 
attached Co Che emiccer of Q401. The component is inside a dotted line box. 

Pin 4 connects Co Che emitter of Q401. Pin 3 connects to switch S491. 

QUESTIONS: 


A) NhaC is this component called? 

(^obz- 

17) There are four variable components in this section of the circuitry. You 
should familiarize yourself with them by adjusting them and noting their 
effects (if any) on the wave form at the emitter of Q401 and their effects on 
Che visible display. 


QUESTIONS: 

A) Hhat are Che funcCion(s) of these components? 

VR401 = kfiU _ 

VR4C(2 = t/&/^ v-^ 

VR4(!(3 = _ 

S491 = \ cA / _ 




END OF SWEEP CIRCUITS AND SYNCHRONIZATION SECTION 
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SECTION 3: VIDEO AMPLIFIERS AND BRIGHTNESS 


OBJECTIVES: 

1) To become familiar with the video signals used in the CM~1. 

2) To signal trace one video signal from its input to the output of the 
of the video amplifiers. 

PROCEDURES 


1) Using the Model 200<? diagnostic diskette, send a CROSS HATCH pattern to the 
CM*~1 screen. Set the BRIGHIDIESS and CONTRAST controls to produce a normal 
display. Using the oscilloscope, view the signals appearing at IC601 pins 1, 
4, and 13. Draw what you see at any ONE pin. Label the waveform and indicate 



B) Individually, what signal is found at which pin? (use the schematic] 
IC601 pin 1 « fiX _ 


IC601 pin 4 = 
IC601 pin 13 = 



2) Using the schematic, trace each located in (1) above to its associated 
buffer transistor, Q616, Q617, or Q618. Use a pencil, pen, or marker to trace 
the actual circuit path taken by each signal. Label each transistor below. 


Q616 = _ 

I'tJl 

[color] 

Q617 = _ 


[color] 

Q618 = 


[color] 
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3) Using the DVM, measure the voltage at the collector of Q616. Write it down. 

Voltage at Q616 “_ ^ _ 

Note that each video amplifier channel is identical to the other two. 

QUESTIONS: 


A) Since all three video amplifiers are identical, what assuiiq>tion can you make 
about the voltage readings on the collectors of Q617 and Q618? 

^ cJ, 

4) Using the scope, examine the signal appearing at the emitter of Q608. Make 
a note -of its amplitude. Note that the controls are set for NORMAL VIEWING 
LEVELS. 


SCOPE SETTINGS 
^y//S /div horizontal 

/>.z\/ _/div vertical 
Probe: x /(/ setting 
Other note's (sync, etc): 

CL Jo ^ .ft O 


at the emitter of Q608. 



(p-p) 


[at maximum brightness] 


Now, turn the BRIGHTNESS control to MINIMUM* Make a note of the signal 
amplitude at the emitter of Q608* 


Mv/ 


(p-p) 


[at minimum brightness] 


QUESTIONS: 

A) How does the BRIGHTNESS control effect the video signals? 

ouMp // 
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i) Using the DVM, measure the voltage at the emitter of Q611. 

* QUESTIONS: 

a) What is the voltage reading at the emitter of Q611 when the brightness 
contro 1 is at MAXIMUM. 

Maximum brightness = 


B) What is the voltage reading at the emitter of Q611 when the BRIGHTNESS 
control is at MINIMUM. 


Minimum brightness = 


o.^v/ 


6} Using the scope, measure the signal at the emitter of Q654. While viewing 
the signal, turn the R-DRIVE CONTROL, VR651. 


QUESTIONS: 


A) What effects does the R-DRIVE control have on the signal? 

dviv\0e5 (JL/vx^Uivt-Jia oi' 


7) Using the schematic diagram, note that there is also a B-DRIVE CONTROL, 
VR653, but no G-DRIVE CONTROL. 

QUESTIONS: 

A) What are the functions of the R-DRIVE and B-DRIVE controls? Why is there no 
G-DRIVE control? 


r<iA C Uiajl 


END OF VIDEO AND BRIGHTNESS SECTION 
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SECTION 4: THE CRT 


OBJECTIVE: 

1) To locate and measure signals on a properly operating CRT 


1) Using the DVM, measure the voltage appearing at all pins of the CRT. Record 
your reading here. 


Pin 5 = /O.OV V DC 

Pin 6 VDC 

Pin 7 = ^07. l/ V DC 

Pin 8 = l/V DC 

Pin 9 = O.f^Z^JW C 

Pin 10 = O‘^0 f)\) V DC 
Pin 11 = f ^C>. / \/v DC 


VAC 


0’d\J 

S'Z.gv/v AC 
0>ZJo I/V AC 
V AC 
C v/ V AC 

JIcOjLjac 

2V^?Vv ac 


2) Using the scope, measure any signals appearing'on the pins of the tubes. 
If possible, match these signals to other signals you have already viewed. 


Pin 5 ® ^ ^ 

1 


Pin 6 = \J 





Pin 7 = T)C_ 

\o 

, Screen ar<^ 


Pin 8 = U I 


^ ( 

((X) 


Pin 9 = 

Ises 

LUkAk^ 

Pin 10 = C\ i 






Pin 11 = \j^ 
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_ . Devise a method to determine which pins on the CRT receive the video 
signals. Using that method, find the three video pins on the CRT, and to 
correctly label then RED, GREEN, and BLUE. 

QUESTIONS: 

a) Which pins on the CRT accept which video signals? 

RED = pin A 
GREEN = pin 
BLUE = 


pin 


ii 


4) Using the schematic diagram, locate the CUTOFF CONTROLS (VR654, VR655, 
VR656) on the CRT PC board. Redraw the circuit for ONE of these controls. 

TPIfe --T 




•V 

Sc.1 




QUESTIONS: 




> 


i- 


A) The cutoff controls are "between" what two voltages? 

TP ' Hz. V ^1^0 
SCI = t\/ 

B) What RANGE of measurements would you expect to see at the WIPER of the 
cutoff controls [HINT: ohms law] 

5) Using the information you gained in #3 above, see if the reading on the CRT 
pins falls within the range of 9B above. 

QUESTIONS: 

[/ rvuoc 

a) What is the purpose of the cutoff controls? 


it> ^ cfff- j '•'f- '' 


B) How do the cutoff controls work? How do they effect the CRT and the visible 


^ itrP €<vSw€_ vJtU k&. nf^u i't-eJ. 




i‘"^C) Why is a cutoff control necessary? ^ 

neces5^ 4o dr,''^ 4^^ , 


END OF CRT SECTION 
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